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ABSTRACT 

This document presents 1994 results of the Assessment 
of Achievement Programme, established by the Scottish Office 
Education and Industry Department to monitor performance of pupils in 
Scottish schools in particular areas of the curriculum. Samples of 
pupils were selected to be representative of pupils in a 1 1 , ma ins t r earn 
schools, whether education authority, grant-aided or independent. 

Over 9,000 pupils completed assessments. The written survey involved 
2,633 students at P4, 2,563 at P7, and 4,007 at S2. About half took 
part in the survey of performances on practical mathematics. This 
survey provided information on current performance of written and 
practical mathematics at Primary 4, Primary 7, and Secondary 2, with 
detailed analyses within the categories of -information handling, 
number, money and measurement, shape, position and movement, and 
problem solving; comparisons between stages on written and practical 
tasks; comparison of the performance of boys and girls at each stage; 
comparison of performance in 1994 with findings from the 1991 and 
1988 surveys; and performance in relation to 1 evels of Scottish 
National Guidelines: Mathematics 5—14. Each school participating in 
the survey completed a questionnaire that included questions on time 
spent on mathematics, resources and support for teaching, quantity of 
mathematics homework, computer and calculator usage, etc. (MKR) 
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The Assessment of Acliiev emenl Programme 
(AAP) was established In The Scottish Office 
liducalion and Industrv Department (SOF.ID) in 
IdX I to monitor the performance of pupils in 
Scottish schools in particular areas of the 
curriculum. Since 1983. there have been regular 
surveys in three core curricular areas - Hnglish 
language, mathematics and science. The main 
objectives of the AAP are to describe national 
levels of attainment and to provide cv idenec about 
changes in these levels over lime. The surveys 
are intended to inform the SOLID. education 
authorities, teachers and other interested parties 
about the achievement of pupils and to indicate 
\v av s of improv ing leaching and learning. 

The 1994 AAP Mathematics survey 

this survev was directed by Dr I .1 Robertson. 
Lecturer (Research) and Mr R C Meechan. Head 
of the Department of Mathematics. Science and 
Technological Lducalion in the Facultv of 
Lducalion (Jordanhill ). I’niv ersitv of Slraihclule. 
Cilasgovv. They also directed the third survev of 
mathematics, carried out in 1991. 

The responsibility for draw ing samples of schools 
and pupils within schools lies with the AAP 
Central Support l n it (CSC) established at the 
Scottish Council for Research in education 
(SCRK) in Ldinburgh. Thev advise on technical 
matters and liaise with participating schools, 
distribute materials for the written assessments 
and cam out the statistical analysis of survev data. 

The AAP Mathematics survev look place in \lav/ 
June I DD4 . It has provided information on: 

J current performance of written and practical 
mathematics at Primarv 4 ( P4 ). Primarv 7 1 P7 ) 
and Secondary 2 (S2). with detailed analvses 
within the categories of Information 
llandlmy ; A umber. Money and Measurement; 
Shape. Pusiri<m ami Movement and Problem 
Solving: 



J comparison^ between stages on written and 
practical tasks; 

— 1 comparison of the performances of boys and 
girls at each stage: 

J comparison of performance in 1994 with 
findings from the 1991 and I DSS survev s; 

J performance in relation to levels of ' Xational 
Guidelines : Mathematics 5-14. 

Sampling 

Samples of pupils at P4. P7 and S2 stages w ere 
selected to be representative of pupils in till 
mainstream schools, whether education authority . 
giant-aided or independent. Over 9000 pupils 
completed assessments. The written survey 
involved 2633 pupils at P4. 2563 at P7 and 4007 
at S2. About half at each stage took part in the 
survev of performance on practical mathematics 
tasks including practical problem solving. Lqual 
numbers of boys and girls were chosen for ever) 
aspect of the survev. 

Assessment 

Assessment w as based on the curriculum defined 
in Xational Guidelines Mathematics 5-14. 
I nformatiim llanillini*. \7 (tuber. Money and 
Measurement and Shape, Position and Movement 
have been adopted as the main AAP reporting 
categories. Sub-categories can be seen to be 
closelv related to strands of 5-14 guidelines. 
Figure I overleaf illustrates the assessment 
framework used in the survev. 

To assess the learning outcome oi'Xmnber. Money 
and Measurement . the sub-categories of \umbei 
( 'oneepts. Basie Processes and Applications have 
been used. Hach of these sub-categories has been 
further div ided, matching (but not identical to) 
strands of 5-14 guidelines. 
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X timber Concept'S includes 5-14 strands of 'add 
and subtract*, 'multiply and divide* 'range and 
type of 'numbers’, 'round numbers*, 'patterns and 
sequences', and 'functions and equations'. 

For purposes of assessment, it was considered 
important to distinguish between carrying out 
routine algorithms and apply ing them in different 
contexts. The AAP survey assessed these as Basic 
Procev se.s and Applications . respectively. 

An innovative aspect ol the 1444 survey was the 
development, piloting and use ot extended written 
and practical tasks to assess Problem S o/\ ///.e 
activities. 



provide pupils with any help with the 
mathematics. Each pupil attempted two booklets. 
One booklet presented mathematics within 
simple, familiar contextual themes. The other 
provided a more traditional format, ieone in which 
the items were not set in context. 

The practical survey, which was supervised by- 
trained assessors, covered information handling, 
handling money, measurement, estimation and 
problem solving. The use ol calculators was 
assessed with a small number of items in the 
practical survey. 

Attainment targets anu levels defined in 
Mathematics 5-/4 guidelines provided a guide 
to the selection of tasks for the 1444 survey. For 
comparisons of performance over time. 



NUMBER, MONEY AND 
MEASUREMENT 

Number concepts 

• Range and type ol r.yn-.befs 

n./«be« /ocacuws 

rou (, n a.t»M0e 
. and seGoC^cf-f- 

Syn'bo’iS 5 C*' 1 . 

Basic processes 
at P4 

• Acoto r a s^b'/v* 

• Ul.' 1'D ’c.v.'Of n~d a ’■ r c" 

a; P~ t v'd SC 

• W*0'0 

. ok-"- i - .r J 

pe , Le r, !jq-: ,c ' 




Applications in number, 
money and measurement 

• VVnn t* n^moer «ViU'rv*.c 

• Decmais reading r-'O'V* 

• rMct.ons .ar~d oe , ce ,, *.-Kjt-v 

, T 

• R.f’C b>- r r '••*.*■** 



Practical aspects ol number, 
money and measurement 

• Handling money time 

• Measure and estimate 



SHAPE, POSITION AND MOVEMENT 

n wtUt-n v ina pMCtica. conle«;s 

• Range o ( shapes 

• Po^-* o n H*’d "ic.e'iv n * 

• 3> n,,|, 0' „ 

• Angle 
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1441 were used in the 1444 survey. 

Practising teachers were contracted to w rile new 
materials for the 1444 survey. Care was taken 
to establish an appropriate balance and 
progression of questions in written papers and to 
ensure that each pupil would be able to complete 
some tasks. However, in order to assess what the 
most able pupils w ere able to do. it was necessary 
to include some tasks w hich it vv as likely that only 
a small number of pupils at a particular stage could 
complete successfully . 

Evaluating and reporting 
performance 



INFORMATION HANDLING 

• P'actiCa 1 aspect co»eU'ng .iroo:gai's.na .<? r o 

n calculate*' 

• Wnttpn asot’cts d'sp-ay "p .v«ci •< 



[mure 1: Assessment Framework 



Survey materials 

Altogether 37 ditferenl pupil assessment booklets 
were used in the vv ritlen survey. (There were 10 
booklets at P4. 12 booklets at P7 and 15 booklets 
at S 2 . ) This was necessary to ensure the greatest 
possible coverage of the wide mathematics 
curriculum currently being taught in Scottish 
schools. Teachers in the schools sampled 
supervise the written assessments but do not 



Altogether, over 10(10 w ritlen tasks and over 100 
practical tasks were used in the 1444 survey. At 
P4. approximately 500 pupils attempted each 
written task and at P7. approximately 400 pupils 
attempted each of a larger number of tasks. At 
S2. over 500 pupils provided data for each task. 

Statements about performance of pupils are made 
for each of the sub-categories identified in the 
assessment framework. Almost every sub- 
category provided information on at least 20 tasks 
and most sub-categories were considerably larger. 
In general, only findings which can be 
demonstrated to be statistically significant tat the 
1H or 5n levels of confidence) are reported. 
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In l he 5-14 programme l he following broad 
criteria indicate the approximate stage of 
schooling at which pupils can he expected to attain 
the various levels of performance. 

Level A — should be attainable in the course of 
P1-P3 by almost all pupils. 

Lex el B — should be attainable by some pupils 
in P3 or earlier, but certainly by most 
in P4. 

Lex el C — should be attainable in the course of 
P4-P6 bx most pupils. 

Lex el 1) — should be attainable bx some pupils 
in P5-P6 or even earlier, but certain lx 
by most in P7. 

Lexel I; — should be attainable bx some pupils 
in P7-S 1 . but certain!) by most in S2. 

lb make the findings relexant to teachers, the 
project team has matched task'- to lewis A - H 



and "beyond level E‘ (H+) as these are defined in 
attainment targets of National Guidelines: 
Mathematics 5-/4. 

An independent consultant appointed by SOLID 
re-examined the match made of tasks to lexels in 
the 1991 survey. Members of the 1994 AAP 
Mathematics Project Committee advised on the 
match of all new tasks to 5-14 lexels. The 
Committee also approx*ed the oxerall balance of 
items by level which was . liieved in the survey. 

Figure 2 beloxx shows performance in relation to 
the 5-14 levels forP4. P7 and S2. The data relates 
to the written tasks. 

At P4, the mean score on lexel B tasks was 64 C 
and many level C and D tasks were completed 
successfully. At P7. the mean score on level D 
tasks was 5<X r r and many tasks at level E and 
beyond were completed successfully. At S2, the 
mean score on level E tasks was 47*4 and man) 
tasks beyond lexel E were completed successful!). 
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The categories assessed in I he wrillen papers 
correspond eloselx to the siraiuN Display and 
Intcrpief . 'Tasks required ihe completion and 
inierprelation of xarious kinds of tables and graphs 
ineluding bar graphs, pie eharls and line graphs. 

. radical siir\e\ tasks assessed Collect, (hganise 
and Display as an integrated set of tasks. 

Trends and comparisons 

Performance in this outcome was high overall. 
There was no significant dillerence in 
performance between IWI and 1W4 at am stage. 
'There was evidence of progression: most P4 and 
P7 pupils were success! ul in the tasks common 
to both stages with an increase in performance 
e\ idem at P7. and there w as a significant!} higher 
performance at S2 compared with P7 on tasks 
which required interpretation or simple 
calculation. 

Primary 4 

J All tasks at Ic\ el H and oxer KOA of tasks at 
Ion el C ' w ere answ ered correct In bx l w o thirds 
of pupils. 

J In the practical surxex. pupils were better at 
categoi ising data bx counting and sorting than 
bx using tall} tables. 

J In the practical surxex. 20A of pupils were 
able to a draw, w ithoul an example prox ided. 
an acceplahlx complete bar graph from data 
which ihcx had collected themselxes. 



J In the praclica 1 surxe}. 20C o! pupils were 
able to draw a bar graph with a non-unitar} 
scale which xx as correct in most details. 

Secondary 2 

_] At S2 about 700 ol the tasks at levels l) and 
H were correct lx answered bx two thirds of 
pupils. 

J In the practical surxex. half of the S2 pupils 
could draw correct 1} the bar graph in the task 
xx hich xx as also given to P7 pupils. 



Issues 

It is perhaps not surprising that 
performance was lower on tasks requiring 
interpretation than on tasks which merely 
involved direct reading of tables and charts. 
How can pupils' skills of interpretation best 
he developed ? 



Primary 7 

J Performance on lex el ( tasks was high. At 
lex el IX just ox er hall the tasks w ere answ ered 
correclK bx two thirds of pupils, 

J On lexel l) tasks, pupils were good at 
idenlifx ing information m a table or graph but 
w hen inierprelation or simple calculation xx as 

required, perlormance xxas much lower, based on Ivwvi than It) assessment tasks. 
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1 his largo category covered, at all stages, place 
\ a I Lie; fraction concepts; conversions between 
metric units; rounding; completion of simple 
number sequences and equations. At P7 and S2 
concepts included estimation (of answers to 
calculations), decimal fractions and percentages, 
negative numbers, understanding of an average 
value (arithmetic mean) and completion of a 
function table. At S2. questions were also set on 
rounding to specified numbers of decimal places 
and significant figures, understanding of simple 
inequations and graphs of simple functions. 

Trends and comparisons 

There vv ere no significant differences at am stage 
between performances in IW4 and IWI. 

Place value (whole number) and completion of 
simple number sequences and equations were vv ell 
understood at each stage. Less well done were 
items involving understanding of place value in 
decimal numbers (at P7) and more complicated 
algebraic tasks (S2), 

There was a significant increase in performance 
at P7 compared with P4 on understanding of 
tractions and rounding. Almost all tasks used at 
P7 and S2 showed improvement at S2; for half 
the tasks (his was statistical Is significant, 
Lquiv alcnce of units of length and vv orking vv ith 
integers which included a negative number 
showed the greatest improvement. 

Primary 4 

J 4b' / of tasks at lev el B and 20' < at level (' 
were answered. correct!) by two thirds of 
pupils. 

J Place value in ivv o-digil vv hole numbers was 
handled well In most pupils, as was marking 
numbers on a number line. 



J Completion of number sequences with simple 
rules and simple equations w ere handled well 
In most pupils. 

Primary 7 

J 45U of tasks at level 1) and H ( i of tasks at 
level I* were answered correctly by two thirds 
of pupils. 

J Most pupils showed understanding of 
concepts of place value and rounding with 
w hole numbers. Understanding of place value 
in decimal numbers vv as not secure for many 
pupils. 

J Many pupils had difficulty in converting from 
one metric unit of measure to another. 

J Continuation of simple number sequences 
and solving simple equations were performed 
correctly by most pupils. 

Secondary 2 

J XO'; of tasks at level (\ 45*4 at level I) and 
20U at level H were answered correctly by 
t vv o thirds of pupils. 

J Most pupils could round whole and decimal 
numbers to the nearest 10. 100 and 1000. 
Performance was significantly lower in 
rounding of decimal numbers to one decimal 
place or a specified number of significant 
figures. 

J The understanding of most pupils w as secure 
for common fractions such as halves, thirds, 
quarters and eighths but less secure foi others, 

J Most pupils understood only the most familiar 
whole number percentages. 

J Many pupils appeared to consider the only 
conv ersion factors between metric units to be 
10 and 100. 
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J Less than half the pupils showed 
understanding of an average (arithmetic 
mean) or could select an appropriate estimate 
for a calculation. 

J Most pupils were able to complete simple 
numerical sequences. 

J Tasks requiring development of formulae or 
substitution into algehraie expressions had 
low percentages of pupils answering correctly. 

J The solution of simple equations by inspection 
was achieved by most pupils but success fell 
sharply for more complex equations. 





Issues 

How and in what order should the concepts 
of percentages , common fractions and 
decimal fractions he introduced ? 

How can teachers ensure progression in 
pupils' knowledge and skills in number 
concepts t while achieving consolidation of 
previously acquired understanding ? 

Are S1/S2 pupils , particularly the more 
able , receiving sufficient teaching of 
algebra? 

Why do pupils at all stages find difficulty 
in converting between units? How can the 
problem he overcome ? 

Are pupils given sufficient practice in 
estimating answers? 
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Acldilion and subtraction with whole mini hers and 
multiplication and division vv ith whole numbers 
were reported as two separate sub-categories at 
B4. A small number of tasks with decimal 
numbers and tasks where more than one process 
\\ as required were also set at P4. for comparisons 
with P7 and to allow the most able pupils to 
demonstrate their skills. At PI and S2. the P4 
categories were combined and assessment w as of 
basic processes with whole numbers and basic 
processes with decimals, fractions and 
percentages. At all three stages pupils were 
assessed on their ability to carry out basic 
processes without the use of a calculator. 

Trends and comparisons 

At P4, there were significant drops in performance 
in I 994 compared with 1491 in both addition and 
subtraction (an average fall of 4.9 f { over 19 
common (asks) and multiplication and division 
(a fall of ().5 ( < over 21 items). There were also 
significant drops in performance at both P7 and 
S2 on tasks involving fractions, decimals and 
percentages (a 4.XN drop over 2b tasks at PI and 
a tall of 3.3*4 over 39 items at S2). Performance 
at S2 on whole number arithmetic ai\o 
deteriorated (a drop of 4.9 f r over 27 items). 

Most P7 pupils were able to achieve success on 
whole number tasks which had low levels of 
success at P4. About half the tasks used at both 
P7 and S2 had significant!) better performances 
at S2. 

Primary 4 

J I -or addition and subtraction (of whole 
numbers) 704 of pupils were successful on 
level B tasks and near!) h()N were successful 
on lev el C tasks \ 



J for multiplication and division, nearly bON 
of pupils were successful on level B tasks*, 
and nearly 4(W at level C tasks. 

Primary 7 

J 2 3 4 of tasks at level 13 were answered 
correctly by two thirds of pupils. 

J Nearly 9(K/£ of pupils were successful on 
whole number tasks at level C and over 704 
at level D. 

J Nearly half the pupils were successful with 
level D tasks on decimals, fractions and 
percentages and over 40'' { with level Fitasks. 

Secondary 2 

J 4 34 of tasks at level 13 and I 34 at level Ii 
were completed correctly by two thirds of 
pupils. 

J Performance was high lor vv hole number tasks 
at levels C and D and half the pupils 
completed level 13 tasks successfully. 

J Most pupils were able to work with decimals, 
fractions and percentages at level 13 and just 
over 404 were successful l or lev cl H* tasks. 



Issues 

Do pupils , particularly in SUS2 % receive 
sufficient experience of papcr-and-pcncil 
work and menial calculation ? 

W hy were there small drops in performance 
in some sub-categories? 



'Based on lewcrlhaii 10 assessment tasks. 
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Assessment tasks in this area covered the 
application of mathematical concepts to realistic 
situations. Applications with whole numbers 
requiring addition and subtraction and 
applications with whole numbers requiring 
multiplication and division were reported 
separate!} at P4. At P7 and S2. strands were 
combined as applications of whole numbers. 
Applications ol lime were a leal Lire id all stages. 
Other reporting sub-categories used at P7 and S2 
w ere applications ol decimals ( including money), 
applications of fractions and percentages and 
applications concerned with ratio, speed, 
perimeter, formulae and scale. 

Trends and comparisons 

At P4 a significant drop in performance was 
evident between 1991 and 1994 in applications 
of addition and subtraction (a fall of 4.90 over 
19 items) and in 'other processes’ (a fall of 5.90 
over 22 items). At S2 there was a significant 
drop in performance between 1991 and 1994 lor 
applications with whole numbers (a fall of 4.90 
over 27 items) and applications of decimals (a 
fall of 2.70 over 22 items). 

l or vv hole number tasks there vv as a significant!} 
higher performance at P7 compared with P4 and 
almost all performances at S2 were better than 
those at P7. but not significantly so. Applications 
of lime had significant!} higher peiformanees at 
P7 compared to P4 : " : and tasks in this area with 
low success rales at P7 showed a significant 
improvement at S2. All tasks assessing 
applications of fractions and percentages showed 
some improvement from P7 to S2 A some 
si i2 ni t'icani Iv so. Many tasks assessing 
applications of ratio, formulae and scale hail 
significant!} higher perlonnances at S2 compared 
with P7. 
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Primary 4 

J Overall. 670 of tasks set at level B and 160 
at level c' were answered eorreell} by two 
thirds of pupils. 

J Performance levels were high in applications 
of whole number addition and subtraction 
vv here ke} vv ords and phrases made procedures 
to be adapted clear. 

J In applications of multiplication and division, 
nearly 600 of pupils had success on level B 
tasks - 1 and over 20* * on level C tasks*. 

J Performance on applications of lime was high 
on level B tasks with neaii} 600 achieving 
success on level C tasks. 

Primary 7 

J Overall, two thirds of pupils were suceesslul 
on 620 of level C tasks and 240 of level D 
tasks . 

J Performance on whole number tasks was 
good, w ith over h()0 of pupils successful on 
level C tasks. 

J \earlv 500 of pupils were successful on lev el 
I) decimal tasks. 

J Por fractions and percentages, perl or m a nee on 
level C- ! and D :|: tasks was similar with over 
h()0 of pupils achieving success. 

J Over KOO of pupils were correct on 
applications ol lime at level C and 950 at level 
I). 

J Tasks at lev el 1) vv Inch involv ed ratio and scale 
or applications of formulae were sucecsslull} 
completed b} just over 400 of pupils. 
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Secondary 2 



J 42'; of tasks at level i) and 10', ol tasks at 
level I: were answered correctlx h\ two thirds 
ol pupils. 

J Performance on whole number tasks was 
good. with nearlx 700 of pupils successful 
on lex el (' tasks aiul (O' \ on level D tasks. 

J Nearlx 00', of pupils were successful with 
applications of decimals in level I) tasks and 
over 40' < on level Iv : tasks. 

J Over 000 of pupils were successful with 
applications of fractions and percentages at 
level I) . Just under40', were successful 
w ith lev el I* tasks. 

J In applications of time, most tasks were at 
level I) and 70', ol pupils answered them 
correct I x . 

J [-or applications of ratio, formulae and scale, 
nearlx 70', of pupils answered level D tasks 
corrccllv and 40', level H tasks. 



Issues 

What arc the key factors that determine 
pupils' success in applying their 
mathematical knowledge and skills in 
context? 

Is it better to introduce concepts and basic 
processes and then develop skills in 
applying thenr or is it more effective to 
introduce concepts and processes in context 
in the first place? 



based on lowei than 1 1 » assessment tasks 
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The assessment of practical skills involved, in the 
main, short discrete tasks which pupils undertook 
in circuits. The tasks covered mental calculation, 
estimating, use of calculators, measuring, 
handling mono} and handling time. 

Trends and comparisons 

Performance on the mental calculation tasks was 
similar in 1 W4 and 1 W 1 , being high on the three 
tasks at P7 and good on two of the three at P4. In 
using calculators, there was no overall difference 
in performance at any stage between 1WI and 
1604. In measurement of length there were 
significant!} better performances at P7 and S2 in 
IW4 compared with 1661. 

Performance levels on six tasks which involved 
estimation of answers were very low. although 
S2 performed better than P7 (with means of SO 
at P7 and 1 7 r r at S2k The performance of P7 
pupils in weighing objects was not significantly 
better than that of pupils in P4. At P7 and S2 
most pupils were able to select appropriate 
estimates for the volumes of various containers. 
On nionev handling tasks. P7 pupils performed 
better on most tasks than P4 pupils. 

Primary 4 

J 60 f ( of pupils w ere able to use a calculator to 
cany out addition, subtraction, multiplication 
and div ision tasks correctly if answers did not 
require rounding, IOO of pupils were able to 
round their calculation appropriately 

J Most pupils were able to use it two-pan 
balance to put objects in order of weight but 
many had difficult} finding the actual weight 
of an object. 

J Most pupils were able to give change from 
LI but substantial!} fewer could give change 
from L5. 



J Most pupils could record two times from a 
digital 12-hour clock but few could go on to 
calculate the lime interval between them 
w hich crossed a change of hour. 

Primary 7 

J Over 800 of pupils were successful on the 
money handling tasks. 

J One third of pupils could calculate the time 
interval crossing a change of hour. Over 
half could convert a 24-hour clock time into 
am/pm notation. 

_i 500 id* pupils were able to use a calculator 
and round their calculation appropriate!}. 

Secondary 2 

J Over half of the pupils were able to calculate 
the time interval crossing the change of hour 
and most could convert a 24-hour clock time 
into am/pm notation. 

_l 600 of pupils were able to use a calculator 
and round their calculation appropriately. 



Issues 

Do pupils , particularly in secondary 
schools , receive sufficient experience of 
practical work? 

What contexts would he suitable for SI/S2 
practical work? 

Would pupils' ability to convert between 
units be improved bv more frequent and 
regular practice in measuring and 
estimating? 
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The sub-categories of Ran^e of Shapes. Position 
oml Movement. Symmetry and Am*lc correspond 
close In lo the strands identified in Xotional 
Guidelines: Mathematics 5 - /V. 

Trends and comparisons 

Performance in many aspects of this outcome was 
high overall. At P4. overall performance was 
significantly worse in l W4 compared vv ith 1991 
(a drop ot 3.(V< over 25 items). The majority of 
practical tasks showed no differences in 
performance over this period. There were no 
significant changes in performance at P7 or S2 
between 1991 and 1 994. 

All tasks common to P4 and P7* showed 
significant increases in performance at P7 and 
about half the taskscommon to P7 and S2 show ed 
a significant increase in performance at S2. 

In the practical siirv cy, sev eral tasks w ith 41) solid 
shapes were done as successfully by P4 pupils as 
by P7 pupils. Malt' the P7 and S2 pupils cou Id 
identify the number of w ays in w liich a rectangular 
bankcard could fit the slot in a cash machine. I 5 * I 
at P7 and one third at S2 could determine what 
the answer would be for a square card. 



Primary 4 

J Overall. 530 of tasks at level B and 270 of 
tasks at level C were answered correctly by 
iw o thirds of pupils. 

J Most pupils could recognise or name squares, 
triangles, hexagons, circles, cubes and 
py ramids. 

J On level B tasks on position and movement, 
most pupils could use map-ly pe co-ordinates, 
fewer were successful with compass 
directions. 

J KOO of pupils were able to complete shapes 
about a vertical or horizontal axis of sy mmetiy 
(levels A and B tasks) and many were 
successful on level C tasks. 




J Many level C tasks, including recognition of 
right angles, vv ere achieved by just under hal f 
the pupils. 

Primary 7 

J Overall. 69*; of tasks at level C and 550 at 
level D were completed correctly by two 
thirds of pupils. 

J High levels of performance were shown for 
level C tasks* on range of shapes, and most 
pupils achieved success on level D tasks. 
These included naming 2D shapes, 
recognition of 3D shapes from their 2D 
representations and also the net of a cube. 

J Just over half the pupils could determine the 
radius of a circle given the diameter and v ice 
versa. 

J Reading co-ordinates and plotting points, 
using map-type and Cartesian co-ordinates 
( I si quadrant only), was done successfully by 
most pupils. The use of 8-point compass 
notation vv as less successful. 

J Completing symmetrical shapes was well 
done by most pupils. Identification of the axes 
of symmetry of squares and rhombuses w as 
also well clone but only half vv ere correct vv ith 
a rectangle (the diagonal being identified as 
a line of sy imuetry ), 

J Most pupils were able to identify obtuse 
angles and angles of 45* , 90 . 1 80 and 270 . 

J Determining the si/es of other angles, eg 
angles associated with parallel lines, was 
achieved by few pupils. 



Secondary 2 

J Overall. 40* < of tasks at level D and ISO of 
tasks at level H were answered correctly by 
tvv o thirds of pupils. 



Hi 



J Recognition of simple 21) shapes was 
achieved In less than iwo thirds of pupils and 
using their properties bv even less. 

J Recognition of simple 30 shapes from their 
20 representations was well dime b\ most 
pupils. Successful draw mg of nets of solids 
depended on the solid involved. 

J About b()C of pupils were able to determine 
the radius ol a circle vv hen gi v en the diameter 
(and v ice v ersa). 

Most pupils were able to carrv out tasks 
requiring understanding ol an S-point 
compass rose. 

_1 Most pupils could use Cartesian co-ordinates 
in the first quadrant but onlv one third could 
plot points correct 1\ in the other three 
quadrants. 

J Most pupils could draw or recognise lines ol 
sv mmeirv prov uled that the axis vv as v eriical 
or horizontal . but main had dill iculties vv ilh 
diagonal axes. 

_1 Lines of sv mmeirv were corivcth identilied 
for squares and rhombuses, but just over hall 
the pupils were correct lor a rectangle. 

_J Onlv one third of S2 pupils could vv ork vv ilh 
rotational sv mmctrv. 

J Know ledge about vertically opposite angles 
was demonstrated bv under two thirds ol 
pupils, of angles associated vv it h parallel lines 
bv just over half the pupils and about the 
angles of a triangle bv just over one third ol 
pupils. 

J In the practical survey, slight l> more than half 
the S2 pupils could identity the numbers ol 
faces, v erticesand edges of cubes, prisms and 
pv ramids. 

J In the practical survev. measuring and 
estimating angles in the context ol using a 
street map were achieved bv just under two 
thirds of the S2 sample. 



Issues 

Pupil performance on many aspects of 
Shape , Position and Movement appears to 
increase between P4 and P7. Progression 
from P7 to S2 is less clear. How can 
programmes of work and teaching 
approaches he adjusted to improve matters 
in SHS2? 





Based on fewer than 10 assessment tasks. 
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Considerable emphasis is laid on the inclusion of 
drohlctn Solvim* at all stages of the cm rent 
Scottish mathematics curriculum and in this 
survey pupils' achie\ emen 1 in Problem Solving 
has been assessed in three different ways. 

1 ) Short response tasks. carried forward from the 
1 W I survey. in the w ritlen papers at all three 
stages: 

2) I*!\lendcd response tasks in the written papers 
at P7 and S2; 

}) Hxtended problems in the practical survey at 
all three stages. These problems were 
presented in a one-to-one situation by a 
trained assessor who recorded each pupil's 
response, at specified stages, through the 
course of the task, and w if h an analy sis oft lie 
strategies employed. Appropriate prompts 
were given to the pupil w hen necessary. 

It should be borne in mind that the AAP problem 
sol\ ing tasks were done by iiuli\ iduals. w hereas 
in classrooms problem solving is often a group 
acliv ily. 

Trends and comparisons 

There was no significant difference shown in 
overall performances m most of Inc short response 
tasks carried forvv ard from IW| tv) IW4. There 
was an overall increase in performance between 
P4 and P7 on the three common tasks and between 
P7 and S2 on three of the four tasks which were 
common to these two stages. 

In the written survey 

J Pupils appeared to prefer to use a 
diagrammatic approach to other strategies 
mils il the diagram was fairly simple. As the 
complexity increased, pupils tended to rev ert 
to w ritlen descriptions. 

J Pupils drd not. in general, check that all 
possibilities had been covered. 



J Pupils appeared to prefer to use a random 
approach rather than a systematic procedure. 
When a s\ sternal ic approach vv as adopted, the 
strategy was usually ‘trial and improvement'. 

J In a problem which involved selecting and 
timetabling leisure activities from lists, subject 
to staled constraints. 61 ( i of P7 pupils and 
65', of S2 pupils were able to produce an 
acceptable answer. 

In the practical survey 

J Pupils often stated that they understood the 
task despite evidence, in later stages of the 
problem, of a lack of initial comprehension. 

J There was reluctance to handle equipment and 
materials despite clear encouragement. 

J In a problem vv Iiich required pupils to make a 
model of a box and check whether an object 
would lit inside il. I C T; of P7 pupils were able 
to work through the task completely 
satisfactorily. 50C were able to complete at 
least one stage satisfactorily. The 
corresponding percentages for S2 were Wr 
and 65' \ . 



Issues 

Are pupils presented with a sufficiently 
wide range of problems to solve ? 

flow ran teachers best introduce pupils to 
problem solving strategies ? 

Would more practical experience and group 
discussion help pupils to improve their 
problem solving skills ? 
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bach school inking pari in ihc AAP mathematics 
survev was asked lo complete a questionnaire. 
This included questions on curriculum: resources 
and support for leaching: organisation ol teaching: 
extra support for pupils; use of calculators and 
computers and primal) /secondary liaison. 

Time spent on mathematics 

J 40A of primarx schools spent between 2 and 
4 hours and a further 40 A spent between 3 
and 4 hours on mathematics at both P4 and 
P7 stages (.luring the week prior lo the survey 

J In os A of secondai ) schools. S2 was reported 
as spending at least 3 hours per week on 
mathematics. I or 60A ol schools the lime 
spent was at least 3 hours and lor I2A ol 
schools it was between 4 hours and 4 hours 
35 minutes. 

Resources 

J As in 1 04 1. 00A of primal) schools use 
SPMdiHrificnhinn as their main resource. 

J In secondai) schools .S \I/ ) was used 
’frequentl)' at S2 in 5XA of schools a similar 
finding to 1001. The Irequent' use ol Mttfhs 
in \( lion has increased from 25A of schools 
in 1 00 I to 37 f < in 1004. 

J In P7. one third of primal*) schools introduce 
a resource from the earl) stages of secondai ) 
school. A quarter of the sample of primal) 
schools reported doing this in I00j. 

Mathematics homework 

J Two thirds of primal*) schools and 07A ol 
secondarv schools had set mathematics 
homework during the week prior to the survey 

_l 40A of primal) schools and o\er 50A ol 
secondai*) schools reported setting 1 5-30 
minutes of homework per week. Most ol the 
other schools which had sel homework had 
set 40 60 minutes. 



Practical mathematics 

J Practical mathematics activities are much 
more common in primary than in secondarv 
schools. 

Computers and calculators 

J Computers were used more irequent I) in 
mathematics in primal) than in secondai) 
schools (o\er 70A of primal ) compared w ilh 
55' ( of secondai ) ). 

J Computers were used most Irequent I v hv 
gi ou ps of pupils rather than indi\ iduals and 
there w as a w ide \ ariation on the lime reported 
as being spent on these act i\ ilies. 

J Although the most common use ol computers 
was for reinforcement of learning, over 50A 
of schools recorded their use in investigations 
and problem solv mg. 

J One quarter of prinuirv schools introduced the 
calculator in PI. a further half at P2 and the 
remainder bv P4. 

Learning support 

J Specialised learning support teachers were 
available in mathematics in 60 f r of secondai) 
and 25A of primal*) schools in the week 
before the surv ey. 

Primary/secondary liaison 

_J Almost all schools reported arrangements in 
place. In the main, these involved transfer 
of information and visits hv secondai) 
mathematics staff to primary schools. 
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I’lk- performance ol pupils m mathematics in 1 404 
can he assessed a) in relation to I lie 5 14 levels 
and h) in relation to common assessment tasks 
I Mm ilk pi c\ ions sin \ e\ m I 40 ! . 

Overall performance in relation to the 5-14 
guidelines vv as reasonable at IM. Inti poorer at P7 
and mueli poorer at S2. 

J At IM. w here ’most pupils’ should attain lev el 
B. the mean score on tasks rated as level B 
vv as 64' < . 

J At P7. vv here ’most pupils’ should attain lev el 
[). the mean score on tasks rated as level 1) 

was 5 S ' t . 

J At S2. where ‘most pupils’ should attain level 
H. the mean score on tasks rated as level b. 
w as 470. 

It should he noted that the formal test inti context 
in vv hich A AB assessments are carried out is 1 ikelx 
to produce poorer performance than would 
normal!} he found in pupils’ school work. 



Most of the drops in performance between 1441 
and 1444 were in basic processes of mathematics 
and their application. Mean scores on common 
tasks fell between 1441 and 1444 h\ 5M in 6 of 
the I 1 aspects assessed at P4. bv 5 ' < in I ol the 
12 aspects assessed at VI and bv 4M in 4 of the 
14 aspects assessed at S2. '['here were no 
categories in which significant gains in 
performance were found in 1444 and. except at 
IM. performance in most categories remained the 
same. 

The comparisons above provide a basis for 
idcntifving strengths and weaknesses in pupils' 
performance. The picture is summarised in 
l-igures 3 — 5 below. 

There was little difference in the performance of 
girls and bins in the majoritv of tasks. At IM 
girls did better than hov s in a minoritv of tasks, at 
P7 Inns did better than girls and at S2 the 
performance of bos s and girls w as equal lx good. 



lie me 3: P4 performance on aspects ol maihemalks 





Mean score on 


Mean score on 


Comparison 




a!l tasks (%) 


j level B tasks (%) 


with 1991 


INI ORMAT ION HANDLING 




i . — . 




Display and interpret 


77 


80 


No change 


NUMBER CONCEPTS 
Range and type of number, 
number vocabulary 


S3 


1 1 
56 


No change 


Patterns and sequences 


65 


| 68 
...i 


No change 


BASIC PROCESSES 
Addition and subtraction 


62 


70 


Better in 1991 


Multiplication and division 


42 


59 


Better in 1991 


APPLICATIONS 




t - \ 




Addition and subtraction 


62 


I 59 ; 


Better in 1991 


Multiplication and division 


40 


: 56 : 


No change 


Time 


64 


; 77 ; 


No change 


Other 


42 


1 54 


Better in 1991 


SHAPE, POSITION & MOVEMENT 
Range of shapes, symmetry 


i 

69 


i 

79 


Bettei in 1991 


Position and movement, angle 


SI 


: 56 


Better in 1991 
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Mean score on 
all tasks (%) 


Mean score on 
level D tasks (%) 


Comparison 
with 1 991 


INFORMATION HANDLING 








Display and interpret 
NUMBER CONCEPTS 


77 


64 


No change 


Range and type of number, 
number vocabulary, estimate, 
round and average 


61 


59 


No change 


Patterns and sequences. 
Symbols, functions and 
equations 


59 


70 


No change 


BASIC PROCESSES 


Whole number arithmetic 


79 


72 


No change 


Decimals, fractions and 
percentages 


4 3 


49 


Better in 1991 



APPLICATIONS 



Whole number arithmetic 


65 


NA 


No change 


Decimals 


50 


4 7 


No change 


Fractions and percentages 


55 


62 


No change 


Time 


74 


65 


No change 


Ratio, formulae and scale 


44 


41 


No change 


SHAPE. POSITION & MOVEMENT 
Range of shapes, symmetry 


63 


65 


No change 


Position and movement, angle 


67 


70 


No change 



is: uiv 5: S2 performance on a^pec 


is of maihemuiiCN 








Mean score on 


Mean score on 


Comparison 




all tasks (%) 


level E tasks (%) 


with 1991 


INFORMATION HANOI. INC 








Display and interpret 


7 b 


69 


No change 


NUMBER CONCEPTS 








Range and type of numbei. 


52 


46 


No change 


number vocabulary, estimate. 








i ound and average 








Patterns and sequences. 


3 3 


46 


No change 


symbols, functions and 








equations 








BASIC PROCESSES 








Whoie number arithmetic 


71 


50 


Better in 1 99 1 


Decimals, fractions and 


50 


44 


Better in 1991 


percentages 








APPLILA f IONS 








Whole number anthmetic 


66 


N/A 


Better in 1991 


[Tec imals 


55 


4 1 


Better in 1991 


Fractions and percentages 


44 


38 


No change 


T inie 


65 


N/A 


No change 


Ratio, formulae and scale 


4 3 


4 1 


No change 


SHAPE. POSITION & MOW Mf.NT 








Range of shapes 


54 


46 


No change 


Symmetry 


57 


49 


No change 


Position and movement 


58 


47 


No change 


Angle 


S3 


53 


No change 
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